Pyromellitic dianhydride-based polyimides [C 16 H 6 O 4 N 2 ] n with different crystallinity and morphology were synthesised by simple one-step hydrothermal method. The electrochemical performance and sodium storage mechanism of the polyimide-based organic electrode as anode for sodium-ion batteries were investigated. 
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Introduction 33
Sodium-ion batteries (NIBs) have attracted a great attention as an alternative to lithium-ion 34 batteries (LIBs) due to the limited natural occurrence of lithium, [1] [2] [3] higher abundance and 35 lower cost of sodium resources (the cost of Na 2 CO 3 is only 3 % of that of Li 2 CO 3 ) [4, 5] as well 36 as the similar electrochemical properties of sodium and lithium (sodium is only 0.3 V more 37 positive than lithium).
[6]
38
Although many cathode materials suitable for NIBs have been identified, the choice 39 for anode materials is however very limited. [7] [8] [9] [10] [11] [12] The most commonly used anode in LIBs, 40 graphite, is unfortunately not suitable for NIBs because it hardly allows sodium intercalate 41 into the space between the graphene layers, and the intercalation is electrochemically 42 irreversible.
[13] The current leading anode candidate, hard carbon, can exhibit stable cycling 43 performance but poor rate capability, due to its rigid tortuous nanometric structure.
[14]
44
Transition-metal inorganic compounds are extensively studied as anode materials for NIBs.
45
However, due to their limited mineral resources, concerns over recyclability and 46 environmental issues warrant cheap and alternative electrode materials. Also, large sodium 47 ions inserting into the rigid lattices can cause multi-step phase transitions, which can lead to 48 low utilisation of capacity and/or sluggish kinetics. [15] M A N U S C R I P T potential suitability as an anode material for NIBs due to its relatively low voltage (< 2 V vs.
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Na/Na + ).
[13]
62
Current research on organic electrodes is mainly concerned with the molecular design 63 of different organic materials. In fact, structure and morphology also play an important role in 64 the electrochemical performance of the organic electrodes. Recently it was found that M A N U S C R I P T
A C C E P T E D ACCEPTED MANUSCRIPT
5 pulse sequence was used with 100 kHz decoupling and a 3 s relaxation delay. X-ray 100 diffraction (XRD) measurements were performed on an X-ray diffractometer (Bruker D8 
128 C, n, F and M w are the theoretical specific capacity, the transferred electron number in each 129 formula unit (here n = 2), the Faraday constant and the molecular weight of the formula unit, previously reported data, [23] demonstrating the successful synthesis of the polyimide. All samples are in the form of micrometre-sized particles consisting of nanosheets as the 178 primary particles. In addition, the primary particles became smaller as the reagent 179 concentration increased, which is ascribed to increased nucleation density during the 180 polymerisation reaction.
[31] The PI-210-1.25 exhibited two-dimensional (2D) lamellar 181 morphology (Fig. 3a) , and the PI-210-2.5 and PI-210-5 synthesised at higher concentrations Intensity (a.u.)
presented three-dimensional (3D) interconnected microflower-like morphology composed 183 from 2D nanosheets ( Fig. 3b and c) . sample PI-210-2.5 occupied a very wide mesopore distribution ranging from 4.5 nm to 40 nm.
202
It can be seen from Table S1 that mesopores comprised a major proportion of the pore was also investigated at the same condition as shown in Fig. S3 , which indicates that the 235 capacity contribution (~11 mAh g -1 ) from carbon black is negligible. Fig. 4d Na.
[22] When the electrode was recharged to 3 V, the intensity of the δ(imide C=O) peak 277 gradually recovered, demonstrating the recovery of the carbonyl groups due to desodiation.
278
After discharging to 1 V where the CV curve shows a huge reduction peak, two new peaks at 279 1655 and 1588 cm -1 appeared and remained after recharging, which may be due to the SEI 280 layer.
[46] Additionally, during the discharge and charge processes, the peak at 1518 cm 
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Highlights
• Pyromellitic dianhydride-based polyimides were prepared by one-step hydrothermal method.
• Pyromellitic dianhydride-based polyimides show promise as anode for sodium-ion batteries.
• The electrochemical performance of polyimides can be affected by the crystallinity and morphology.
• This polyimide electrode achieved a capacity of 125 mAh g -1 at 25 mA g -1 and 43 mAh g -1 at 2 A g -1 .
• It experienced two-step enolisation reaction with reversible insertion of two sodium ions.
